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Abstract

Introduction: Sarcoid-like reactions (SLRs) are rare, non-caseating
granulomatous responses that may mimic metastatic disease in cancer patients.
Although drug-induced SLRs are increasingly recognized, they remain
underreported in patients receiving endocrine therapy for breast cancer.

Case Presentation: A 49-year-old postmenopausal woman with hormone
receptor-positive and HER2-positive invasive ductal carcinoma of the breast was
treated with surgery, chemotherapy, radiotherapy, trastuzumab, and adjuvant
letrozole. After 48 months of endocrine therapy, she presented with elevated CA
15-3 levels and imaging findings of a new pulmonary lesion with mediastinal
lymphadenopathy, raising suspicion of recurrence.

Diagnostic Assessment: Core needle biopsy revealed non-caseating
granulomas, and positron emission tomography (PET)-CT showed no evidence
of malignancy. Special stains excluded infectious etiologies.

Intervention and Outcome: Letrozole was discontinued, and endocrine therapy
was switched to Fulvestrant. Over 10 months, both the pulmonary lesion and
lymphadenopathy resolved radiologically, and CA 15-3 levels normalized.

Conclusion: This case highlights a rare instance of letrozole-induced SLR
mimicking recurrence during breast cancer follow-up. Misinterpretation of such
lesions may lead to unnecessary interventions. Clinicians should consider drug-
induced etiologies when new lesions arise in asymptomatic patients on long-term
hormonal therapy.
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Introduction

Sarcoidosis is a systemic inflammatory disease
of unknown etiology with variable global
incidence. This variability is attributed to
differences in  environmental  exposure,
diagnostic practices, and genetic predisposition,
including specific HLA alleles [1]. The disease
most frequently presents with intrathoracic
lymphadenopathy, pulmonary involvement, or
cutaneous and ocular manifestations, seen in
over 90% of cases [2].

The association between sarcoidosis and cancer
remains controversial; however, sarcoid-like
reactions (SLRs)—defined as non-caseating
granulomas in patients who do not meet the
diagnostic criteria for systemic sarcoidosis—
have been reported in several solid tumors,
including breast cancer [3]. These reactions can
mimic metastatic disease, particularly on PET
imaging, complicating staging and surveillance
[4].

Distinguishing SLRs from systemic sarcoidosis
requires thorough diagnostic evaluation, as both
conditions may appear similar on imaging and
histology. Among the growing list of
medications implicated in drug-induced
sarcoid-like reactions (DISRs), letrozole, a
third-generation aromatase inhibitor, has rarely
been identified as a possible cause [5,6].

This case report presents a unique instance of a
delayed-onset, pulmonary SLR occurring
during long-term letrozole therapy in a breast
cancer survivor, which fully resolved following
drug discontinuation.
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Case Report

Patient Information

A 49-year-old Iranian postmenopausal woman
presented with a palpable right breast mass and
no axillary lymphadenopathy. She had no
significant medical comorbidities, did not
smoke, and had no relevant family history or
prior autoimmune or granulomatous disease.
She underwent a right mastectomy with axillary
lymph node dissection. Histopathology
confirmed a 3.0 cm invasive ductal carcinoma,
estrogen receptor (ER) positive in 90% of tumor
cells, progesterone receptor (PR) positive in
60%, HER2/neu 3+, Ki-67 index of 15%, and
Nottingham grade II. All ten lymph nodes were
negative for metastasis.

Clinical Findings and Timeline

The patient completed adjuvant dose-dense
doxorubicin and cyclophosphamide every two
weeks for four cycles, followed by docetaxel
(75 mg/m2) with trastuzumab (440 mg) every
three weeks for four cycles. Adjuvant
radiotherapy was delivered to the chest wall
(total 5,500 cGy in 30 fractions). She was then
initiated on daily oral letrozole (2.5 mg) and
continued trastuzumab maintenance for one
year. At month 48 of endocrine therapy,
surveillance blood work revealed elevated CA
15-3 (53 U/mL), with no symptoms. Chest CT
showed a right upper lobe lesion and adjacent
mediastinal lymphadenopathy (Fig 1). The
chronological timeline is summarized in Table
1.

-

Fig 1: Chest CT showing right upper lobe parenchymal lesion and mediastinal lymphadenopathy
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Table 1: Clinical Timeline of Key Events and Interventions

Time Point Event / Intervention

Month 0 Diagnosis of invasive ductal carcinoma; right mastectomy and axillary lymph node
dissection

Months 1-4 Adjuvant chemotherapy: dose-dense doxorubicin + cyclophosphamide every two weeks
(4 cycles)

Months 4-7 Docetaxel (75 mg/m?) + trastuzumab (440 mg) every three weeks (4 cycles)

Months 7-8 Adjuvant radiotherapy to chest wall (5,500 cGy in 30 fractions)

Month 8 Initiation of endocrine therapy with letrozole (2.5 mg/day) + continued trastuzumab

Month 48 Surveillance shows elevated CA 15-3; chest CT reveals new pulmonary lesion and
lymphadenopathy

Month 49 Biopsy confirms non-caseating granulomas; PET-CT shows no malignancy

Month 49 Letrozole discontinued; switched to fulvestrant

Months 50-59 Clinical and radiological resolution of sarcoid-like reaction

Diagnostic Assessment

The differential diagnosis included metastatic
recurrence, sarcoidosis, paraneoplastic sarcoid
reaction, and DISR. Core needle biopsy of the
pulmonary and nodal lesions showed non-
caseating granulomas with Langerhans-type
histiocytes (Figures 2a—b), without evidence of
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malignancy or necrosis (Fig 3). Special stains
for fungi and acid-fast bacilli were negative.
The PET-CT imaging demonstrated FDG-avid
hilar and mediastinal nodes without systemic
involvement or evidence of neoplasm (Fig 4).
These findings supported the diagnosis of SLR,
likely induced by letrozole.

Fig 2: (a) Non-caseating granuloma in core needle biopsy. (b) Langerhans cell histiocyte

Fig 3: Histopathologyconfirming Sarcoid-like reaction
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Fig 4: PET-CT shows resolution of lesions after Letrozole discontinuation

Therapeutic Intervention

Letrozole was discontinued, and the patient was
transitioned to intramuscular fulvestrant. No
corticosteroids or additional

immunosuppressants were prescribed. The
decision to switch endocrine therapy was based
on the suspected causative role of letrozole in
triggering the granulomatous reaction (Fig 5).
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Fig 5: Diagnosis of drug-induced sarcoid-like reaction (DISR) framework

Follow-up and Outcomes

Over the following 10 months, the patient’s CA
15-3 levels normalized, and repeat PET-CT
scans confirmed resolution of the pulmonary
lesion and lymphadenopathy (Figure 6). She

remained  asymptomatic and  tolerated
fulvestrant without adverse effects. No
recurrence or progression was observed over
subsequent follow-up visits.
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Fig 6: How to manage drug-induced

Discussion

Sarcoid-like  reactions are histologically
indistinguishable from systemic sarcoidosis but
lack the systemic distribution or chronicity
typical of that disease. In cancer patients, they
often localize near the tumor or draining lymph
nodes but may also appear at distant sites [7].
While most SLRs are benign, their FDG avidity
and ability to elevate tumor markers such as CA
15-3 can closely mimic recurrence, posing a
significant diagnostic dilemma [8].

This case exemplifies a letrozole-induced
sarcoid-like reaction, a phenomenon that
remains underrecognized. Only a few such
cases have been reported in the literature [7-9].
Letrozole may trigger granuloma formation
through immune modulation or tumor antigen
exposure, although the precise mechanism
remains unclear [10]. The patient’s complete
resolution after drug cessation strongly supports
a causal relationship. The main limitation of this
report is the absence of re-challenge or a
pharmacovigilance signal analysis. However,
the clinical timeline, biopsy results, and
radiologic resolution provide compelling
support for the diagnosis.

Clinicians should maintain a high index of
suspicion for SLRs in cancer survivors
presenting with new radiologic lesions and
tumor marker elevations during follow-up. This
case reinforces the importance of tissue

sarcoid-like reaction (DISR)

confirmation and a careful review of the
patient’s medication history before diagnosing
recurrence [11]. Greater awareness of DISRs
associated with hormonal therapy may prevent
unnecessary interventions and improve patient
outcomes.
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Table 1: Clinical Timeline of Key Events and Interventions

Time Point Event / Intervention

Month 0 Diagnosis of invasive ductal carcinoma; right mastectomy and axillary lymph node
dissection

Months 1-4 Adjuvant chemotherapy: dose-dense doxorubicin + cyclophosphamide every two weeks
(4 cycles)

Months 4-7 Docetaxel (75 mg/m?) + trastuzumab (440 mg) every three weeks (4 cycles)

Months 7-8 Adjuvant radiotherapy to chest wall (5,500 cGy in 30 fractions)

Month 8 Initiation of endocrine therapy with letrozole (2.5 mg/day) + continued trastuzumab

Month 48 Surveillance shows elevated CA 15-3; chest CT reveals new pulmonary lesion and
lymphadenopathy

Month 49 Biopsy confirms non-caseating granulomas; PET-CT shows no malignancy

Month 49 Letrozole discontinued; switched to fulvestrant

Months 50-59

Clinical and radiological resolution of sarcoid-like reaction
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Fig 6: How to manage drug-induced sarcoid-like reaction (DISR)
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